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Abstract
OBJECTIVE: Chinese massage (Tui Na) is one of the
most popular Traditional Chinese Medicine reme-
dies for knee osteoarthritis (OA). Several studies
have subjectively evaluated the effect of Chinese
massage on knee OA through self-assessment
questionnaires; however, very few studies have ob-
jectively assessed the effect by measuring knee
muscle strength. The purpose of this study was to
assess the efficacy of Chinese massage in improv-
ing knee extensor and flexor muscle strength in pa-
tients with knee OA.
METHODS: Thirty patients with knee OA received
Chinese massage therapy three times per week for
2 weeks. Patients completed pre- and post-treat-
ment Visual Analogue Scale (VAS) pain question-
naires, and pre- and post-treatment knee muscle
strength was evaluated using the Biodex
Multi-Joint System 3. Isokinetic muscle strength
measurements were performed at 60 degrees/s
and 180 degrees/s. The peak torque (PT), peak
torque/body weight (PT/BW), total work (TW), aver-
age power (AP), hamstring/quadriceps (H/Q), and
range of motion (ROM) values were recorded sepa-
rately for flexors and extensors.
RESULTS: Chinese massage therapy significantly
improved knee pain as assessed by the VAS in pa-
tients with knee OA (P < 0.05). Post-treatment val-
ues were significantly greater than pre-treatment
values in the extensor muscles for PT (right P =
0.013, left P = 0.001), PT/BW (right P = 0.008, left P =
0.001) and TW (right P = 0.036, left P = 0.004) at 60
degrees/s. The AP increased significantly after treat-
ment in the flexor muscles in the right knee (P =
0.009) and the extensor muscles in the left knee
(P = 0.001). There were no significant differences in
pre- and post-treatment ROM and H/Q at 60 de-
grees/s and 180 degrees/s.
CONCLUSION: Chinese massage therapy de-
creased pain and may improve extensor muscle
strength in patients with knee OA, but does not ap-
pear to improve ROM.
© 2016 JTCM. All rights reserved.
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INTRODUCTION
Knee osteoarthritis (OA) is one of the most common
joint diseases in older adults. The prevalence of radio-
graphic knee OA and symptomatic knee OA was
37.4% and 12.1% respectively for adults over the age
of 60 in the United States.1 A recent survey in six Chi-
nese cities reported that 32.8% and 23.5% respectively
of women and men aged 40 and over were diagnosed
with radiographic knee OA.2 Patients suffering from
knee OA also experience knee pain, limitations of daily
activities, and loss of functional independence, all of
which affects their quality of life.
Traditional Chinese massage therapy (Tui Na) is an im-
portant part of Traditional Chinese Medicine that has
a history of more than 2000 years. The main theory of
Chinese massage is the meridian system, which consid-
ers that there are many fixed channels of flowing Qi en-
ergy interlaced as a network throughout the body.3 Chi-
nese massage uses hand and arm techniques to massage
the soft tissue of the body, which stimulates acupoints
in the meridian system and mobilizes the joints.3,4 Pa-
tients are also guided to practice Qi Gong energy exer-
cises such as Taiji Quan. The force used during Chi-
nese massage is the main stimulating factor that acti-
vates the channels of the meridian system and modifies
their function.3 Chinese massage allows energy to flow
more harmoniously through these pathways, allowing
the body to heal itself naturally.
Chinese massage is one of the most popular comple-
mentary and alternative therapies in China for patients
with knee OA. Patients with knee OA commonly re-
ceive Chinese massage therapy two to three times a
week for 2 weeks. Although some studies showed the
beneficial effects of Chinese massage therapy for reduc-
ing pain and improving physical knee function, these
studies were evaluated primarily by self-assessment
questionnaires rather than objective measurements of
knee strength.5-9
The pathogenesis of knee OA involves muscle dysfunc-
tion; quadriceps muscle weakness is a common clinical
sign associated with knee OA, and is considered to be a
critical determinant of disability.10-15 The quadriceps
and hamstrings muscles have the potential to provide
dynamic frontal-plane knee stability because of their
roles in abduction and adduction.16 However, very few
studies have objectively assessed the change in knee
muscle strength after Chinese massage treatment in pa-
tients with knee OA. The purpose of this study was to
assess the efficacy of Chinese massage in improving
knee extensor and flexor muscle strength in patients
with knee OA.
METHODS
Participants
Thirty patients diagnosed with bilateral knee OA were
recruited from Yueyang Hospital of Integrated Tradi-
tional Chinese and Western Medicine in Shanghai.
The diagnostic standard was based on the clinical crite-
ria for knee OA of the American College of Rheumatol-
ogy.17 All patients were diagnosed with bilateral knee
OA after a clinical assessment that included knee radio-
graphs and physical examination. Radiographic assess-
ment of the erect anterior-posterior and medial-lateral
views was done for both knees. The classification was
based on anterior-posterior tibial-femoral radiographs
using the Kellgren-Lawrence (K/L) grading scale (0-4)
for knee OA,18 in which K/L grade ≥ 1 was regarded as
knee OA. The sixty knees in the thirty patients were
classified as: grade 1 (n = 18 knees), grade 2 (n = 32
knees), and grade 3 (n = 10 knees). Trial registration
number: Chinese Clinical Trial Registry ChiCTR-
TRC-1300396.
Inclusion criteria were: age between 50 and 80 years
and bilateral knee K/L grade 1-3. Patients were exclud-
ed if they had a history of lower limb surgery, other or-
thopaedic problems of the hip, knee and ankle, or neu-
rological disease (e.g. Parkinson's, dementia, vertigo, or
cerebral apoplexy). We also excluded subjects who were
unable to stand and walk, those who had received oth-
er therapy in the last 2 months, and those who used
any medication or other type of rehabilitation program
during this study. The data presented here were collect-
ed between April 2012 and September 2013.
Treatment protocols
There are three main Chinese massage techniques: the
first technique is to massage the soft tissue and stimu-
late acupoints in the meridian system; the second tech-
nique is joint mobilization, which is commonly used
in spine injury; the third technique is to guide the pa-
tients in practicing Qi Gong energy exercises such as
Yang style Taiji Quan. For this study we chose to mas-
sage the soft tissue and stimulate acupoints in the me-
ridian system around the knee, because this massage
technique is most commonly used to treat knee OA in
China, and doctors can learn it easily and quickly.
Patients with knee OA received a 25-30 min session of
Chinese massage therapy from a professional Chinese
massage therapist three times a week for 2 weeks. Each
session consisted of pressing and thumb-kneading on
eight acupoints that are common local points used to
treat knee problems and reduce knee pain;19,20 points
used were: YinLingquan (SP 9), Xuehai (SP 10), Liang
Qiu (ST 34), Heding (EX 31), inside and outside Xi-
yan (EX 32), Zusanli (ST 36), Yanglingquan (GB 34)
and Weizhong (BL 40). Acupoints were located accord-
ing to the World Health Organization standard acu-
puncture point location.21 Various muscles and liga-
ments on the thigh and leg were massaged, including
the quadriceps femoris muscle, gracilis muscle, sartori-
us muscle, semimembranosus muscle, semitendinosus
muscle, biceps femoris muscle, peroneus longus mus-
cle, gastrocnemius muscle, tibialis anterior muscle,
quadriceps tendon, patellar tendon, hamstring tendon,
and iliotibial band.
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Isokinetic evaluation
Muscle strength was assessed using an isokinetic dyna-
mometer (Biodex Multi-Joint System 3, Biodex Medi-
cal Inc., Shirley, NY, USA). The isokinetic dynamome-
ter was calibrated according to the manufacturer's di-
rections prior to the evaluation. The patients per-
formed a warm up walk of 10 min before the evalua-
tion. We evaluated the concentric torques of the knee
at speeds of 60 degrees/s and 180 degrees/s. The evalua-
tions were conducted with the patient seated on the de-
vice chair, stabilized by a belt that ran across the trunk
and the pelvic girdle and with the knee fixing chair. Pa-
tients were instructed to keep their arms crossed in
front of their trunk during the test to stabilize the body
and minimize muscle compensation. The patients were
observed by testers across all repetitions and given ver-
bal feedback as needed to maintain proper positioning.
Verbal encouragement was standardized for all patients
to increase the reliability of the results, and none of the
patients were able to see the monitor. All patients car-
ried out three maximal concentric isokinetic contrac-
tions. Patients rested between each type of contraction
for 2 min.
Data were obtained from the comprehensive evalua-
tion reports generated by the Biodex at the completion
of each test. The following six pre- and post-treatment
measurements were assessed for the flexor and extensor
muscles at 60 degrees/s and 180 degrees/s angular ve-
locities during each test: (a) peak torque (PT) in Nm
(highest value of torque); (b) PT/body weight (PT/
BW); (c) total work (TW) in joules (torque multiplied
by angular displacement); (d) average power (AP) in
watts (TW divided by time); (e) hamstring/quadriceps
(H/Q); (f ) range of motion (ROM).
Sample size
According to the mean difference between knee exten-
sor PT pre- and post-treatment values in patients with
knee OA recorded during a preliminary experiment, a
paired sample size t-test calculation indicated that 23
patients were required to detect a significant difference
between pre- and post-treatment values (mean differ-
ence = 10, standard deviation = 16; alpha = 0.05, pow-
er = 0.8).
Statistical analysis The paired student t-test was used to
assess significant changes. A two-sided P value of less
than 0.05 indicated statistical significance. Results are
presented as the mean and standard deviation ( xˉ ± s)
for pre- and post-treatment parameters with 95% con-
fidence intervals (CI). All statistical analyses were per-
formed with SPSS 13.0 software for Windows (SPSS
Inc., Chicago, IL, USA).
Ethics
The trial protocol was approved by the Research Ethi-
cal Committee of Yueyang Hospital of Integrated Tradi-
tional Chinese and Western Medicine affiliated to the
Shanghai University of Traditional Chinese Medicine,
and the study was conducted according to the guide-
lines of the Declaration of Helsinki. All patients signed
a written informed consent statement before study
commencement.
RESULTS
Patients
From 65 potential candidates who were knee OA pa-
tients from Yueyang Hospital of Integrated Traditional
Chinese and Western Medicine in Shanghai, 33 pa-
tients were recruited into this study after 32 were ex-
cluded for various reasons. Three patients withdrew
from the study after 2 weeks, giving a final total of 30
included patients. The rate of attendance was 90.91%
at Chinese massage therapy sessions during the 2-week
treatment. Table 1 shows the baseline characteristics of
the included patients. A flow chart of this study is pre-
sented in Figure 1.
Comparison of pre- and post-treatment pain scores
The Chinese massage group had a significant de-
crease in right and left knee pain after 2 weeks of
treatment as assessed by the change in VAS (P =
0.007 and 0.008 for the right and left knee respec-
tively, Table 2).
Evaluation of pre- and post-treatment isokinetic
muscle strength at 60 degree/s in patients with knee
osteoarthritis
Significant increases in muscle strength were observed
in extensor muscles for PT (right P = 0.013, left P =
0.001), PT/BW (right P = 0.008, left P = 0.001) and
TW (right P = 0.036, left P = 0.004) after Chinese
massage therapy. The AP increased significantly after
treatment in the flexor muscles in the right knee (P =
0.009) and the extensor muscles in the left knee (P =
0.001). However, there were no significant differences
between the pre- and post-treatment H/Q and ROM.
The results are presented in Table 3.
Evaluation of pre- and post-treatment isokinetic
muscle strength at 180 degree/s in patients with knee
osteoarthritis
The AP of the extensor muscles significantly increased
after Chinese massage therapy (right P = 0.001, left
P = 0.007). There were also significant increases in the
Table 1 Demographics of all patients ( xˉ ± s)
Characteristic
Age (years)
Height (cm)
Weight (kg)
BMI (kg/m2)
xˉ ± s
62±8
160±5
64±8
25±3
Range
50.80-79.90
150.40-178.30
51.20-79.10
19.03-31.25
Notes: BMI: body mass index (weight in kilograms divided by
the square of the height in meters).
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PT of the flexor muscles in the left knee (P = 0.035),
the PT/BW of the flexor muscles in the left knee (P =
0.037), the AP of the right knee (P = 0.017), and the
PT/BW of the extensor muscles in the right knee (P =
0.043) compared with pre-treatment values. However,
there were no significant differences in pre- and
post-treatment TW, H/Q and ROM. The results are
presented in Table 4.
No adverse events occurred during this study.
DISCUSSION
Chinese massage is a form of Traditional Chinese Medi-
cine that is called "Tui Na" in China, which literally
means "pushing (and) grasping", However, this term
did not occur in the Chinese literature until the Ming
dynasty (1368-1644) where it first appeared in a book
on pediatric Tui Na. Prior to this period, therapeutic
massage was commonly called "An Mo", which literal-
ly means "pressing (and) rubbing"; The earliest descrip-
tions of Chinese massage were found in the Yellow Em-
peror's Inner Classic of Medicine, dating back more
than 5000 years ago; this method was used to treat vari-
ous disorders, including joint pain, muscle weakness,
facial paralysis and stomach pain; Chinese massage has
played an important role in medical practice in China
since ancient times.23 It is one of the most popular rem-
edies for knee OA because it is a natural form of heal-
ing and is well accepted by most patients.
Knees are primarily weight-bearing joints; hence, they
are very commonly affected by OA. Knee OA is usual-
ly painful, making it hard to walk. Pharmacological
treatments commonly available to patients with knee
OA include analgesics, nonsteroidal anti-inflammatory
drugs, opioids, hyaluronic acid and corticosteroid injec-
tions, and various drugs purported as disease-modify-
ing osteoarthritis drugs; however, the risks associated
with pharmacological treatment are concerning, partic-
ularly in elderly OA patients with several comorbidities
who may be vulnerable to side effects from drug inter-
actions.24 Chinese massage treats knee OA while caus-
ing fewer side effects than drugs. In the current study 2
weeks of Chinese massage therapy resulted in a signifi-
cant decrease in knee joint pain with no adverse events,
VAS
Right
Left
Pre-treatment
3.4±1.3
3.2±0.83
Post-treatment
2.9±0.9
2.8±0.9
95% CI
－0.43 (0.13, 0.74)
－0.40 (0.11, 0.69)
P value
0.007a
0.008a
Notes: CI: confidence interval; VAS: visual analogue scale (a 10 cm line on which patients rate their pain between zero for "no pain" at one
end, and ten for the "worst pain imaginable" at the other end). Post-treatment vs the Pre-treatment within group, aP < 0.05
Table 2 Mean change in pain score after Chinese massage therapy in patients with knee osteoarthritis ( xˉ ± s)
Assessed for eligibility (n = 65)
Excluded (n = 32)
Not meeting inclusion criteria (n = 17)
Accepting other treatment (n = 4)
Scheduled work incompatibility (n = 6)
Refused Isokinetic testing (n = 2)
Other reason (n = 3)
Inclusion (n = 33)
Chinese Massage group (n = 33)
Received intervention (n = 33)
Follow-up group (n = 30)
Lost to follow-up (n = 1)
Consent withdrawn (n = 2)
Due to health problem in
vertiginous disease (n = 1)
Due to lack of time (n = 2)
Analyzed (n = 30)
30 Completed the 2-week
evaluation
Enrollment
Allocation
Follow-up
(0-2 weeks)
Analysis
Figure 1 Flow chart of the study design
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suggesting that Chinese massage could potentially be
used as an anti-inflammatory and analgesic agent for
knee pain in the elderly. This result is similar to previ-
ous clinical trials.6,9,24,25
Muscles and tendons are capable of storing and releas-
ing elastic strain energy, and hence play an important
role in preventing joint injury.24 The quadriceps muscle
is an important structure in the absorption of impact
experienced by the knee joint, especially through the
eccentric action of this muscle.27 Therefore, strength
deficits in the quadriceps can compromise its role in ab-
sorbing loads.28,29 Quadriceps muscle weakness contrib-
utes to pain and physical disability in patients with
knee OA, and has recently been implicated as a risk fac-
tor for the onset of symptoms in those with radiograph-
ic knee OA.30-32 A previous study showed that knee ex-
tensor torque was significant correlated with symptoms
in patients with knee OA.32 In the current study, the
mean post-treatment PT, PT/BW and TW of the ex-
tensor muscles were significantly increased compared
with pre-treatment values in patients with knee OA.
This indicates that Chinese massage may improve knee
extensor muscle function in patients with knee OA. In
people with knee OA pain, cognitive factors such as
fear of pain reduce their willingness to begin or in-
crease physical activity participation, and are major
contributing factors to disability.33,34 It is possible that
knee extensor muscle function in patients in the cur-
rent study was significantly improved because of re-
duced pain after Chinese massage therapy, which may
have increased their willingness to increase their effort
during the strength evaluations. We found no signifi-
cant differences in H/Q and ROM at 60 degree/s and
180 degree/s after Chinese massage therapy.
There were several limitations to our study. First, the
treatment period of only six times within 2 weeks was
relatively short; therefore we cannot assess long-term re-
sults. Second, Chinese massage is considered to be a
passive treatment, thus it is quite difficult to maintain
ongoing beneficial effects after the treatment ends.
Table 3 Isokinetic muscle strength evaluation at 60 degree/s in patients with knee osteoarthritis ( xˉ ± s)
Isokinetic muscle strength
PT ( flexor)
PT (extensor)
PT/BW (flexor)
PT/BW (extensor)
TW ( flexor)
TW (extensor)
AP ( flexor)
AP (extensor)
H/Q
ROM
Right knee
Left knee
Right knee
Left knee
Right knee
Left knee
Right knee
Left knee
Right knee
Left knee
Right knee
Left knee
Right knee
Left knee
Right knee
Left knee
Right knee
Left knee
Right knee
Left knee
Pre-treatment
20±10
17±10
41±17
45±21
44±27
34±21
95±49
105±55
139±108
108±99
370±168
373±193
7±6
7±6
21±10
24±12
48±20
37±20
96±10
91±8
Post-treatment
22±10
18±12
49±22
56±19
53±29
38±28
117±66
128±60
161±100
128±95
441±210
475±172
9±6
8±7
26±12
30±12
44±15
30±15
93±11
92±7
95% CI
2.14 (4.7, -0.49)
1.42 (4.36, -1.51)
8.15 (14.42, 1.89)
11.02 (17.02, 5.01)
8.72 (16.14, 1.30)
3.37 (10.30, 3.56)
21.20 (36.36, 6.05)
23.52 (37.16, 9.88)
21.50 (47.40, 4.40)
19.70 (59.28, 19.87)
70.76 (136.51, 5.00)
101.99 (167.54, 36.45)
1.89 (3.26, 0.51)
1.64 (－0.63, 1.48)
4.28 (－0.08, 2.01)
6.65 (10.49, 2.81)
－3.99 (－12.06,－1.01)
－6.80 (－14.15,－1.89)
－3.99 (－12.06,－1.01)
1.01 (－2.18, 0.65)
P value
0.107
0.329
0.013a
0.001a
0.023a
0.328
0.008a
0.001a
0.100
0.316
0.036a
0.004a
0.009a
0.151
0.054
0.001a
0.320
0.069
0.316
0.523
Notes: CI: confidence intervals. PT: peak torque (the highest muscular force output at any moment during a repetition). PT indicates the
muscle's maximum strength capability. PT/BW: PT/body weight represented as a percentage normalized to bodyweight and compared
with an estimated goal. This value is more relative and pertinent to functional activity.TW: total work (the total muscular force output for
the repetition with the greatest amount of work). AP: average power (the amount of total work divided by the time taken to complete that
total work). This value is used to provide a true measure of work rate intensity defined as total work divided by time. It represents how
quickly a muscle can produce force. H/Q: hamstring/quadriceps (the reciprocal muscle group ratio of hamstring PT divided by quadriceps
PT). ROM: range of motion (the greatest range of motion the joint achieved during the set). Post-treatment vs the Pre-treatment within
group, aP < 0.05.
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Third, it is difficult to evaluate the effectiveness be-
cause this study was not a randomized controlled trial.
Future studies should include active exercises for pa-
tients with knee OA in a randomized controlled trial.
We found that Chinese massage therapy effectively de-
creased pain in patients with knee OA, and may also
improve knee extensor muscle function. Chinese mas-
sage therapy has potential as an alternative method for
treating knee OA without causing adverse effects.
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